Adsorption of humic acid (commercially available)
We have studied adsorption of alizarin red S on hydroxyapatite HAP-300, and elucidated its mechanism by FT-IR microspectroscopy: The adsorption takes place by electrostatic and chelating interactions between the apatic Ca sites and phenolate ions of alizarin red S.1 As a further possible application, we had an interest to investigate adsorption of humic acid (HA) on HAP-300 in aqueous media. Further, adsorption of HA on charcoal was carried out. Charcoal adsorbed more quantity of HA for 6h than HAP-300, but less quantity for 15 min. Namely, HAP-300 
Q/C= 1 /AQs+C/Qs
C: equilibrium concentration (mg/L), Q: adsorption quantity (mg/g), A: equilibrium constant (L/mg), Qs: saturated adsorption (mg/g). logQ = logKF + (1/n) log C
C: equilibrium concentration (mg/L), Q: adsorption quantity (mg/g), KF (mg/g)(L/mg)l/n and l/n : adsorption constants meaning affinity HAP-300 in water; 0, HAP-300 in 0.1M NaOH; charcoal in water; 0, charcoal in 0.1M NaOH. also indicate higher adsorbability of HAP-300 than that of charcoal under HA concentration lower than the cross point X in FIGURE 2b. The equilibrium concentration C and adsorption quantity Q on this point can be calculated: C is 1.42 mg/L and Q is 10.26 mg/g. Further, adopting the present investigation condition (adsorbent weight 10 mg, solution volume 20 mL), the initial concentration of HA, C0 becomes 6.56 mg/L by using the equation for adsorption quantity Q = V (C0-C) / M, where V is solution volume (L) and M is adsorbent weight (g). Therefore, in the case that Co is less than 6.56 mg/L under the present condition, the hydroxyapatite reveals higher adsorbability than charcoal. Similarly in the larger scale, its adsorbability will probably remain higher than that of charcoal unless the combination ratio of initial concentration, solution volume, and adsorbent weight is changed. and hydrophobic HA (physical adsorption), as shown in SCHEME 1. The higher adsorbability of HAP-300 than that of charcoal in water under low HA concentration (C0 < 5.65 mg/L) is ascribed to considerably strong interaction with the HA molecules, which is particularly absorbed at wavelength values more than 350 nm.
CONCLUSIONS
We have found that HAP-300 shows higher adsorbability to HA in water than charcoal in the case of short adsorption time (< 15 min) and of low concentration of HA (Co < 6.56 mg/L).
Since statistics 16 shows that the mean concentration of HA substances in rivers and lakes is included in 0.5-4.0 mgC/L (based on carbon quantity in HA), or approximately in 1.0-8.0 mg/L (based on HA itself), the hydroxyapatite may be possibly applied to an adsorbent as an alternative to charcoal, filled in a short column equipped in water purification plants. Now, the further study is in progress by using aquatic humic substances.
